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[Claim l] In the cooling system of the internal combustion engine which comes to 
have a heat dissipation means to operate selectively with the water temperature of 
the cooUng water which cools an internal combustion engine, and to radiate heat in 
the heat of cooling water, and the valve means formed in the circuit which makes an 
internal combustion engine and a heat dissipation means circulate through cooling 
water The magnitude of fluctuation of the cooling water temperature at the time of 
said valve means opening with the heat of the cooling water heated by the internal 
combustion engine and the cooling water temperature at the time of fluctuation are 
detected. The valve-opening temperature of a valve means is judged based on the 
cooling water temperature detected at that time when the magnitude of fluctuation 
of the detected cooling water temperature was over predetermined fluctuation. The 
control approach of the heat dissipation means in the cooling system of the internal 
combustion engine characterized by determining the cooling water temperature for 
which a heat dissipation means starts actuation based on the judged valve-opening 
temperature. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control approach of the heat 
dissipation means performed mainly in the coohng system of the internal 
combustion engine for automobiles. 



[Description of the Prior Art] As coohng system of the engine for engines, such as an 
automobile, although there are mainly a water cooUng type and air coohng, what 
cools a radiator according to the air current by the fan, and cools engine coohng 
water is known for the water coohng type. Usually, when the temperature of cooling 
water becomes more than laying temperature, such a fan is constituted so that 
energization may be started by the fan motor and it may operate. The thing he is 
trying to switch the cooUng water temperature which prepares two or more steps of 
contacts which form the energization way ot k motor in a cooling water temperature 
switch, chooses the contact of the above'-mentioned coohng water temperature 
switch as it according to outside air temperature, and carries out on-off control of 
the coohng fan motor of a radiator to it, for example hke the thing of JP, 58- 1929 17, A 
as the control approach of the heat dissipation means in such an engine -coolant 
system is known. 



[Problem(s) to be Solved by the Invention] Generally, setting out of the coohng water 
temperature which is the temperature to which a coohng fan motor operates differs. 



[0002] 



[0003] 



That is, for example, in Japan, in order to improve the effectiveness condition of the 
heater in winter, the above-mentioned laying temperature differs and is set up in 
cold districts, such as Hokkaido, and warm areas, such as Honshu. However, if the 
cooUng water temperature switch which has two or more steps of contacts is used 
like the above-mentioned thing, it is necessary to change the contact arrangement 
or the actuation laying temperature of a contact by the thing of a cold district 
specification, and the thing of the standard specifications for a warm area. And 
since two kinds of coohng water temperature switches with which the specifications 
of isomorphism differ exist in such a case, possibility of carrying out incorrect 
assembly in a production line becomes high. Moreover, with such a cooling water 
temperature switch, since it cannot use in common, two kinds of switches of the 
same kind must always be prepared, and it may become a cost rise including stock 
control. This invention aims at cancehng such nonconformity. 
[0004] 

[Means for Solving the Problem] This invention provides the following means, in 
order to attain such an object. Namely, the control approach of the heat dissipation 
means in the cooling system of the internal combustion engine concerning this 
invention In the cooling system of the internal combustion engine which comes to 
have a heat dissipation means to operate selectively with the water temperature of 
the cooUng water which cools an internal combustion engine, and to radiate heat in 
the heat of coohng water, and the valve means formed in the circuit which makes an 
internal combustion engine and a heat dissipation means circulate through cooUng 
water The magnitude of fluctuation of the cooling water temperature at the time of 
said valve means opening with the heat of the cooling water heated by the internal 
combustion engine and the cooling water temperature at the time of fluctuation are 
detected. When the magnitude of fluctuation of the detected cooling water 
temperature is over predetermined fluctuation, it is characterized by determining 
the cooling water temperature for which a heat dissipation means starts actuation 
based on the valve-opening temperature which judged and judged the valve-opening 
temperature of a valve means based on the cooling water temperature detected at 
that time. 
[0005] 

[Function] If it is the thing of such a configuration, in an internal combustion 
engine's cooUng system, actuation of a heat dissipation means wiU detect the 
magnitude and the cooUng water temperature in the case of the temperature 
fluctuation of cooUng water temperature by the valve-opening temperature of a 
valve means, and wiU be controUed by the cooUng water temperature which judged 
based on the cooling water temperature, and was determined based on the judged 
valve-opening temperature. That is, the actuation initiation stage of a heat 
dissipation means is determined from fluctuation of the cooUng water temperature 
at the time of operation of an internal combustion engine, and if a valve means is a 
cold district specification and it wiU be standard specifications, cooUng water 
temperature wiU be heated, the valve-opening temperature of a valve means wiU be 



judged later, and it will serve as the time of actual cooling water temperature 
reaching the cooling water temperature determined based on the valve -opening 
temperature. Therefore, while the control circuit equivalent to the water 
temperature switch only for [ each 1 specifications which restricts actuation of a 
heat dissipation means, or this becomes unnecessary and being able to reduce a 
manufacturing cost, incorrect assembly of the components by difference of a 
specification is cancelable. 
[0006] 

[Example] Hereafter, one example of this invention is explained with reference to a 
drawing. The cooUng system 100 shown in drawing 1 is for automobiles, and 
explains the so-called thing of the inlet-port thermostat method with which the 
thermostat 1 is attached in the inlet-port part of the cooling water which flows into 
the engine water jacket which is not illustrated. The engine water jacket which is 
the path of the cooUng water with which the cooUng system 100 was estabUshed in 
the engine 2, The radiator 3 which radiates heat in the heat of the cooUng water 
heated within the engine water jacket, The circuit 5 which opens for fi:ee passage 
the fan motor 4 made to emit the heat of the radiator 3, and a radiator 3 and an 
engine water jacket, It has the valve means slack thermostat 1 which introduces 
into an engine water jacket the cooling water which operated when it was prepared 
in the circuit 5 and cooling water exceeded predetermined temperature, and was 
cooled with the radiator 3, and the coolant temperature sensor 6 which detects the 
temperature of cooling water. What was well known for the field concerned may be 
used in itself [ each / component ] which forms such a cooUng system 100, And the 
fan motor 4 and the coolant temperature sensor 6 are connected to the electronic 
control 7 which controls the operational status of an engine 2. The heat dissipation 
means is constituted from this example by the radiator 3 and the fan motor 4. In 
addition, a graphic display is omitted about the bypass path which flows back the 
cooling water which flows into the cooUng water path and heater core to the Water 
pump, heater core, and heater core which make the cooUng water cooled with the 
radiator 3 flow into an engine water jacket to an engine water jacket. 
[0007] The electronic control 7 is constituted by the subject in the microcomputer 
system possessing arithmetic and program control, a store, an input interface, an 
output interface, and an A/D converter. A deer is carried out, and while the output 
signal from various kinds of sensors concerning control of an engine 2 is inputted, 
the water temperature signal a outputted from a coolant temperature sensor 6 is 
inputted into the input interface. Moreover, from an output interface, the driving 
signal b which drives a fan motor 4 is outputted. Since the water temperature signal 
a from a coolant temperature sensor 6 is an analog signal, it is changed into digital 
data by the A/D converter to fixed timing, and is inputted into arithmetic and 
program control. A deer is carried out and, in addition to the control program of an 
engine 2, the program which controls operation of a fan motor 4 is built in this 
electronic control 7. The program for control of this fan motor 4 The magnitude of 
fluctuation of the cooUng water temperature at the time of opening in the cooUng 



system 100 of the above-mentioned engine 2 with the heat of the cooUng water by 
which the thermostat 1 was heated with the engine 2, and the cooling water 
temperature at the time of fluctuation are detected. The valve-opening temperature 
of a thermostat 1 is judged based on the cooling water temperature detected at that 
time when the magnitude of fluctuation of the detected cooling water temperature 
was over predetermined fluctuation. It is programmed so that the cooling water 
temperature for which the fan motor 4 of a radiator 3 starts actuation based on the 
judged valve-opening temperature may be determined. 

[0008] The outline configuration of this fan motor control program is shown in 
drawing 2 and drawing 3 . This program is roughly divided and consists of a 
program ( drawing 2 ) which judges the valve-opening time amount of a thermostat 
1, and a program ( drawing 3 ) which operates a fan motor 4 based on the judged 
valve-opening time amount. In the program which judges the valve-opening time 
amount of a thermostat 1 first, it judges whether the fan control temperature 
setting-out flag FLAG which indicates whether it judged valve-opening temperature 
is set (= l) at step 51. Since the judgment of valve-opening temperature has already 
been performed when the fan control temperature setting-out flag FLAG is set, this 
program is ended, and when the fan control temperature setting-out flag FLAG is in 
a reset (= O) condition, it progresses to step 52. At step 52, the cooling water 
temperature data obtained from the water temperature signal a from a coolant 
temperature sensor 6 are read. This cooling water temperature data is these cooling 
water temperature data Tn, and it is memorized in storage until new cooling water 
temperature data are read to the following thermometry timing and processing of 
step 54 is completed. Cooling water temperature data Tn-1 [ last ] is compared with 
these cooling water temperature data Tn, and at step 53, as a result of that 
comparison, this program is ended, and by step 54, if these cooUng water 
temperature data Tn are larger than cooling water temperature data Tn-1 [ last ], 
when that is not right, it wiU progress to step 55. At step 55, the lowering width of 
face Tdwn of cooling water temperature is calculated, and the result of the 
operation is compared with the predetermined value Tx by the following step 56. 
Namely, at step 56, the lowering width of face Tdwn of cooling water temperature 
judges whether it is size from the predetermined value Tx, when it is size, it 
progresses to step 57, and in the following cases, this program is ended. The cooUng 
water temperature for which the fan motor 4 based on cooling water temperature 
when fluctuation of cooling water temperature is detected and the fluctuation is 
detected at the following steps operates by the processing so far is determined. 
[0009] That is, at step 57, it judges whether they are whether as for close, these 
water temperature data Tn are within the limits of predetermined focusing on the 
judgment temperature T2 which sets up by using valve-opening temperature of a 
cold district specification as the base, and Tn=T2**alpha that is, and if it is 
predetermined within the limits, it will progress to step 58 and the fan motor 
control temperature of a cold district specification will be set up. On the other hand, 
they are Tn!=T2**alpha when these water temperature data Tn are not within the 
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limits of predetermined as for close, or when close is within the limits of 
predetermined focusing on the judgment temperature Tl which sets up by using 
valve-opening temperature of standard specifications as the base, and 
Tn!=Tl**alpha (however, when a thermostat 1 is unusual). 

Or in being Tn=Tl**alpha, it progresses to step 59 and sets up the fan motor control 
temperature of standard specifications. And at step 58, by the result of step 57, the 
fan motor control temperature of a cold district specification is set up, fan motor 
control temperature consists of ON temperature TFON and off temperature TOFF, 
as an example, the ON temperature TFON is set as 98 degrees C, and the off 
temperature TOFF is set as 93 degrees C here, respectively. Similarly, at step 59, 
ON temperature TFON is made into 92 degrees C, off temperature TOFF is made 
into 87 degrees C, and the fan motor control temperature of standard specifications 
is set up. And at step 60, the fan control temperature setting-out flag FLAG is set. 
The relation between the thermostat 1 valve-opening temperature corresponding to 
each specification, and the fan motor control temperature slack ON temperature 
TFON and the OFF temperature TOFF is shown in drawing 4 . 

[00 10] Next, in the program which operates a fan motor 4 based on the 
valve-opening time amount judged as mentioned above, water temperature data are 
read at step 71. Next, at step 72, it judges whether it is beyond the ON temperature 
TFON, and, in beyond the ON temperature TFON, progresses to step 73, and these 
read water temperature data Tn shift to the next processing, when that is not right. 
At step 73, in continuing step 74, a fan motor 4 is operated (ON), and it judges 
whether it is below the off temperature TFOFF, and, in below the off temperature 
TFOFF, progresses to step 75, and these water temperature data Tn shift to the 
next processing, when that is not right. The fan motor 4 under actuation is stopped 
at step 75 (OFF). 

[0011] In the above configuration, if the cooUng water temperature which was rising 
in monotone till then when cooling water temperature rose with the passage of time 
and the thermostat 1 opened, as Signs A and B showed after start up of an engine 2 
and in drawing 5 falls suddenly and falls to some extent, the behavior, i.e., 
fluctuation of cooUng water temperature, of going up suddenly will be detected in 
steps 51-57. That is, when the valve-opening temperature judging is not yet 
performed (FLAG=0), control progresses with the step 52 •> step 53, and the 
lowering width of face of cooling water temperature is detected except for the case 
(Tn>Tn -l) where it judges with cooling water temperature rising (step 55). And 
when the lowering width of face of this cooling water temperature has exceeded the 
predetermined value, the cooling water temperature at that event is judged in step 
57 as what fluctuation of the cooling water temperature shown in drawing 5 has 
generated. When fluctuation of cooling water temperature occurs at low water 
temperature (the sign A in drawing 5 ), the fan motor control temperature of 
standard specifications is set up at step 59 noting that valve-opening temperature is 
the thing of standard specifications. If it is in this setting out, a fan motor 4 operates 
in 87 to 92 degrees C. On the other hand, when fluctuation of cooling water 



temperature occurs at comparatively high water temperature (the sign B in 
drawing 5 ), the fan motor control temperature of a cold district specification is set 
up at step 58 noting that valve-opening temperature is the thing of a cold district 
specification. If it is in this setting out, unless a fan motor 4 becomes what operates 
in 93 to 98 degrees C and cooling water temperature turns into an elevated 
temperature fairly, a fan motor 4 operates, and cooling water is not cooled. 
[0012] Thus, since fan motor control temperature is judged in the middle of lifting of 
the cooling water temperature after engine start up, even if the cooUng system 100 
is equipped with which thermostat 1 of standard specifications and a cold district 
specification, it can agree in each specification, a fan motor 4 can be controlled, and 
a specification can be changed only by changing a thermostat 1. While being able to 
reduce the manday and the number of components of a case of specification 
modification and being able to measure a cost cut by this, incorrect attachment of 
the temperature control component for a fan motor 4 can be lost. 
[0013] In addition, this invention is not Hmited to the example explained above. For 
example, although it judged whether these water temperature data Tn would be 
within the limits of predetermined in step 57 focusing on the judgment temperature 
T2 which sets up by using valve-opening temperature of a cold district specification 
as the base as for close in the above-mentioned example When it is not in centering 
on above-mentioned judgment temperature T2 predetermined within the limits and 
there is nothing also to centering on laying temperature Tl predetermined within 
the limits, the function which enables it to display abnormahties with a DAIAGU 
information lamp etc. may be added as abnormalities of a thermostat 1. In addition, 
the configuration of each part is not limited to the example of a graphic display, and 
can deform variously in the range which does not deviate from the meaning of this 
invention. 
[0014] 

[Effect of the Invention] As this invention was explained in full detail above, when 
an internal combustion engine is operated and cooUng water temperature rises, the 
magnitude and the cooling water temperature in the case of temperature 
fluctuation of cooUng water temperature are detected. Since actuation of a heat 
dissipation means is controlled by the cooling water temperature which judged the 
valve-opening temperature of a valve means and determined it based on the judged 
valve -opening temperature While agreeing in the specification of a valve means, 
being able to control actuation of a heat dissipation means, and the control circuit 
equivalent to the water temperature switch only for [ each ] specifications which 
moreover restricts actuation of a heat dissipation means, or this becoming 
unnecessary and being able to reduce a manufacturing cost, incorrect assembly of 
the components by difference of a specification is cancelable. 
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JP-A-6-294326 teaches a heat radiation system for engines. 
Paragraph [0013] describes a modification of the disclosed embodiment as 
follows. 

In the disclosed embodiment, it is checked at step 57 whether the 
present coolant temperature data Tn is within a predetermined range with 
respect to a check reference temperature T2 set in accordance with the opening 
temperature specified for use in cold areas. The embodiment may be so 
modified that the thermostat 1 is determined to be abnormal when the present 
coolant temperature data is not within the predetermined range of the check 
reference temperature T2 nor within the predetermined range of the set 
temperature T1 . This abnormality may be displayed by a diagnosis indication 
light. 
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